INTRODUCTION
TAR is a clinically-defined syndrome characterized by thrombocytopenia and bilateral radial bone aplasia in the forearm with thumbs present. At birth, thrombocytopenia may be of variable severity with platelet counts ranging from 10-100000/nl usually less than 50000 1 . Bone marrow examination typically demonstrates a reduction in the size and number of bone marrow megakaryocytes. The platelet count tends to rise as the child gets older. Other skeletal and non-skeletal abnormalities such as phocomelia, cow's milk intolerance, facial dysmorphism and cardiac defects are common. It has been suggested that the reason of the link between skeletal, hematologic and cardiac abnormalities is related to the simultaneous development of the heart, the radii and the megakaryocytes around the gestation age of 6-8 weeks 2 . Despite significant interest, the molecular basis of TAR syndrome is really uncertain and autosomal recessive, dominant, and complex pattern can be observed 3 . The overall incidence of disease is about 0.5-1/100000 in live born neonates. The main problem for patients with TAR syndrome is hemorrhage due to thrombocytopenia 4 . It is hypothesized that TAR syndrome is associated with a deletion on chromosome 1q21.1 but it develops only in the presence of an additional as yet-unknown modifier (mTAR). 5 6 Hemorrhage is the major cause of mortality in TAR syndrome. The hemorrhage happens during the first 14 months of life. Hedberg and associates concluded in a study that 18 of 20 deaths in 76 patients were due to hemorrhagic incidents; most of patients who died had platelet counts < 10 X 10 9 /L. 8 Heart, kidney, lactose intolerance, thumb hypoplasia and knee-joint problem may be seen in the patients.
During the first week of life, purpura, petechiae, epistaxis, melaena, haemoptysis, haematuria, haematemesis and ecchymosis are not uncommon. Intracranial hemorrhage, cerebellar hypoplasia, brachycephaly, squint and ptosis are commonly seen.
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Although the molecular basis of TAR syndrome has been undiscovered for several decades, more recently researchers using advanced genomic technology identified a defective gene (ENSG00000131795) called RNA binding motif protein 8A (RBM8A) in TAR patients who also carried the deletion in chromosome 1. This gene controls the production of the protein named Y14. They realized that co-inheritance of a deletion in one copy of chromosome 1 and one normal allele of the RBM8A gene and the variants on the other copy greatly reduces the level of Y14. They concluded that it is low levels of Y14 that affect platelet formation and may result in creation of most TAR patients.
Molecular analysis of RMB8a gene can provide definitive diagnosis for existence of TAR syndrome.
CASE PRESENTATION
A female term neonate with bilateral upper limb malformation, orofacial cleft and respiratory distress was referred to our in-patient clinic. She was the first child of relatively healthy parents who were first cousins. The family history did not show other such cases existing in the family although we cannot confirm or reject the incidence of any stillbirth or miscarriage in the related family. Her mother was 31 years old with one abortion due to unknown reason during the previous year and the history of hypothyroidism which was under treatment with levothyroxine. No prenatal testing had been done. The delivery of the baby was through normal delivery. Physical examination of the neonate revealed bilateral upper limb malformation plus cleft lip and palate. No lower limb abnormality was observed. Birth body weight was 2280 gr and head circumference was 34 cm. She had mild respiratory distress with grunting at the time of admission which improved after 12 hours. In overall, she was stable and became full fed within 3-4 days of admission. Feeding was done through orogastric tube. The X-Ray graphy of her both upper limbs revealed bilateral absence of radius which was confirmed with orthopedic consultation.
Other diagnostic imaging such as brain and abdominal ultrasonography was normal although echocardiography showed mild PDA. Several blood cell counts were consistent with thrombocytopenia in contrast with her mother's CBC which was normal. The platelet count was at first more than 50,000 but gradually decreased to less than 25,000. Other chemical laboratory test results such as biochemistry, arterial blood gas, serum lactate and pyruvate, TORCH study (Toxoplasmosis, Other infections, Rubella, Cytomegalovirus, Herpes) and thyroid function test (this test is routinely done during the second week of birth in ill patients in our department) were normal.
Patient went under bone marrow aspiration which revealed a cellular marrow with marked reduction of megakaryocytes. The bone marrow cell differentiation was myeloid/erythroid with the ratio of 3/1. When feeding was started, she got diarrhea and abdominal distention probably due to lactose intolerance, so we changed her milk but there was no improvement. Later on, she developed episodes of GI bleeding as the result of severe thrombocytopenia. This resulted in platelet transfusion. The triggering reason for GI bleeding might have been infection. She developed leucopenia, neutropenia, rise in CRP and septic shock.
The patient had a small chin (micrognathia), small upturned nose, wide-set eyes (hypertelorism), low-set posteriorly rotated ears and naevus flammeus on her forehead and she would easily get bruised. 
CYTOGENETIC STUDY
For chromosomal analysis, heparinized venous blood was cultured in RPMI-1640 medium supplemented with 10% fetal calf serum and antibiotics (penicillin (100 iu/ml/ Streptomycin 100 µg/ml). 0.1 ml of Phytohemaglutinin (PHA) was added to the culture medium as mitogen to stimulate lymphocyte division. Harvesting and slide preparation was done using standard method. Slides were stained in DAPI fluorescent stain (Fig. 3A) and analyzed under a fluorescent microscope to check for premature centromere division (PCD), also with Giemsa stain (Fig. 3B) to check numerical chromosome abnormalities. As seen in figure 3 A 
DIFFERENTIAL DIAGNOSIS
Roberts syndrome is a genetic (autosomal recessive) disorder with limb and facial abnormalities. Slow pace of growth of the fetus continues after birth. There is 50% chance of intellectual impairment.
All four limbs show abnormalities. Arm and leg bones are short (hypomelia), particularly the bones in their forearms and lower legs. If the limbs are so short that the hands and feet are located very close to the body it is called phocomelia. Abnormal or missing fingers and toes are common in Roberts syndrome. Arms are usually more severely affected than legs.
Facial abnormalities, including an opening in the lip (a cleft lip) with or without an opening in the roof of the mouth (cleft palate), a small chin (micrognathia), ear abnormalities, wide-set eyes (hypertelorism), outer corners of the eyes that point downward (down-slanting palpebral fissures), small nostrils, and a beaked nose are seen. They may have a small head size (microcephaly), and in severe cases affected individuals have a sac-like protrusion of the brain (encephalocele) at the front of their head. In addition, people with Roberts syndrome may have heart, kidney, and genital abnormalities. Mutations in the ESCO2 gene cause Roberts syndrome. Roberts syndrome is cytogenetically characterized by premature centromere division (PCD).
(EDWARDS' SYNDROME)
Edwards' syndrome is trisomy 18, with an extra chromosome 18 instead of the usual pair. It is a severe disorder that can affect all organs in the body. Features that may be noted after birth include: Low birth weight and craniofacial abnormalities (low-set and malformed ears, micrognathia (small jaw), prominent occiput., small facial features, e.g. microphthalmia, microstomia, microcephaly, cleft lip and palate and/or narrow palate and coloboma of iris). 13 Fanconi syndrome is a nephrotic-glucosuric dwarfism with hypophosphatemic rickets, and amino acids in the urine. The problem is in the proximal segment of the renal tubule. The genetic defects which decrease the ability of body to metabolize some molecules such as cystine, fructose, galactose and glycogen cause the accumulation of these molecules in the body and damage the kidneys.
14 Acidosis, calciuria, and phosphaturia, affect bone accretion and thus, reduce growth. Some forms of Fanconi syndrome, such as cystinosis, lead to renal failure.
Fanconi syndrome is usually inherited in an autosomal recessive pattern.
The clinical picture includes cataracts (accumulation of cystine in cornea which is pathognomonic), splenomegaly, and hepatomegaly (can lead to cirrhosis), hyperaminoaciduria, albuminuria, and galactosuria and/or glucosuria. 15 Pierre Robin Sequence or Complex is a birth condition involving either a small (micrognathia) or set back (retrognathia) lower jaw resulting in the displacement of the tongue towards the throat and causing the obstruction of the airway. Cleft palate (without cleft lip) is common.
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DISCUSSION
TAR syndrome with the combination of cleft palate and lip is extremely rare. Hence, respiratory and feeding problems should be taken into consideration for the patients' care. Although the main presentative indexes in TAR syndrome are absence of radius and thrombocytopenia, additional skeletal abnormalities are frequently observed including more extensive upper limb malformations, phocomelia and lower limb malformations in as many as 47% of the patients. Non skeletal abnormalities are also common including gastroenteritis and cow's milk intolerance in 47%, renal malformations in 23%, cardiac defects in 15%, facial dysmorphism in 53%, short stature in 95 % and macrocephaly in 76% of the patients. The researchers have found that the colony-forming unit (CFU)-MK number was decreased by blood or marrow CD34+ cells. 17 Treatment includes platelet transfusions and sometimes surgery in order to correct the appearance of the shortclubbed arm. The infant mortality rate has been curbed by new technology, including platelet transfusions, which can even be done inside uterus. The first year of life is the critical period since in most people with TAR, platelet counts improve as they grow out of childhood.
In TAR syndrome, thumbs are present, which are missing in other types of malformations involving an absent radius. Short stature and additional skeletal abnormalities, including underdevelopment of other bones in the arms and legs are seen. Malformations of the heart and kidneys are common. This disorder is associated with unusual facial features including a small lower jaw (micrognathia), a prominent forehead, and low-set ears. Galactose intolerance (cow milk) is common.
In all the cases diagnosed with TAR syndrome, a deletion of about 200,000 DNA building-blocks from the long (q) arm of chromosome 1 at position 1q21.1 has been seen. 18 This section of chromosome 1 contains 11 genes. The loss of multiple genes in this region is believed to be responsible for the signs and symptoms of TAR syndrome.
Researchers believe that in addition to the 1q21.1 200 kb deletion, some other, unknown genetic change to cause TAR syndrome must also be present.
TAR syndrome's inheritance pattern is unclear. The deletions on chromosome 1 at position 1q21.1 can be passed through generations in families. Affected individuals usually have the deletion in only one copy of chromosome 1. Since an additional genetic change is also believed to be involved in this disorder, the inheritance pattern is complex.
Not all people who inherit the chromosome 1 deletion associated with TAR syndrome will develop the disorder. Also, deletions can happen during early development in people with no family history.
Severe bleeding which may occur in the brain and other organs usually is the cause of death in the first year of age.
Children, who survive this period without any damaging bleeding in the brain, usually have a normal life expectancy and intellectual development. 
TAR SYNDROME IN CONCLUSION
Since TAR syndrome follows probably an autosomal recessive inheritance pattern, when a child has this condition, there is 25% chance that the future siblings will be affected. Hence, genetic counseling for parents and considering the option of termination of the pregnancy should be discussed.
At the time of delivery, Cesarean section should be considered to minimize the trauma to a neonate with low platelet count. 19 Genetic counseling for the future pregnancies is advised. Hence, either pregnancy can be terminated or intrauterine platelet transfusion to save the baby can be administered.
Fetal ultrasonography to detect malformations and also, cordocentesis to detect deletion in chromosome 1 and also acquiring fetal peripheral blood smear to identify hypomegakaryocytosis can be recommended.
Future studies to further clarify the differential diagnostic criteria for the syndromes involving radial aplasia and cleft lip/palate are needed.
There is no documented statistics for the prevalence of TAR syndrome in Iran (however, three cases have been reported by Ansari and Vosoogh). 20 Therefore, additional studies as well as participation in national or international organizations may be helpful in gaining more information.
In our country, we need more rehabilitative centers which are specialized for these kinds of patients and their special needs.
